Introduction
This paper reviews established and new models for research in psychotherapy. I discuss psychotherapy for psychoneurotic individuals and 'therapy' for others who, although not mentally ill, find their lives distorted by difficulties in intrapersonal relationships and who experience problems in work and in play that they cannot resolve without help.
I will draw on published materialoriginal papers and reviewsand on unpublished findings and personal comments from colleagues. I shall not describe work of my own. However, I am in good company here. Montaigne', writing his Essais in the sixteenth century, must have had a similar problem when he said that he had made up a posy of other men's flowers and that of his own he had provided only the string that bound them. Lord Wavell, too, used this quotation as the title for an anthology of poetry2. In this review the flowers belong to other men and women (Montaigne's 'fleurs eftrangeres') but the string is mine. It is now possible to measure many physiological correlates of emotional responses and other subjective phenomena such as pain, using methods derived from the natural sciences and clinical research. This paper first reviews work on three such topics: growth hormone response, growth failure and emotional deprivation in infants and young children; opioid peptide measurements in relation to pain analgesia and the placebo response, and acupuncture and electro-acupuncture; and abnormalities in immune function following bereavement and in association with anxiety in humans.
In the next section of the paper I discuss some recent psychotherapy outcome trials, difficulties encountered in their design and execution and in the interpretation of their results. New approaches to the assessment of psychotherapy outcome and process, including the technique of meta-analysis devised by Glass and his colleagues3, are described. The paper emphasizes the importance of identifying and evaluating intrapsychic change and alterations in interpersonal relationships as well as measuring symptoms.
Finally, I suggest that some of the changes which accompany psychotherapy may never be susceptible to numerical and statistical assessment.
Research
The basic tenets of research, the rigorous testing of hypotheses, are constant, whether the research is fundamental or applied; and whether it is in the general clinical field, in psychiatry or in psychotherapy. 'This is what I regard as the University spirit, not simply diagnosing a patient and deciding what we do for him in order to earn our fee, but what we can get out of this case in order to do better next time. How can we get some knowledge out of this patient in order to have more power when we have another man in the same condition. ' Starling was outlining the difficulties of creating a University School of Medicine in which research and practice could coexist and young clinical scientists be encouraged, at a time when many physicians thdught mainly about their private practice. This is still a good definition of the research spirit and it must be said that some of the problems Starling outlined are not yet solved.
Psychotherapy research
Research in psychotherapy poses additional questions and problems: How can we make use of individual case studies for research purposes? How can information from the lengthy study of one patient by one therapist be generalized so as to 'do better next time'? How can the accumulation of clinical impressions be used to increase our knowledge and improve our practice? How can observational data, even anecdotes, be formulated in such a way that assessments and comparisons are possible?
Physiological/psychological associations Associations between objectively measurable physiological items and subjective responses are now well documented as, for example, in psychosocial dwarfism and in the appreciation of pain. Changes in immune function have also been described in conditions of physiological and psychological stress.
Psychosocial dwarfism: emotional deprivation and small stature Infants and young children with this condition stop gaining weight and height. When they are given adequate amounts of food and love, either in hospital or other institution or in a foster home, they grow rapidly and start to develop normally. With these 'simple' measures, without the administration of growth hormone, catch-up growth occurs. But normal development usually stops again as soon as the children return home. Evered, Hall and Greene' note that emotional deprivation is 'an important cause of failure to thrive and shortness ... Responses of GH and ACTH to appropriate stimuli are deficient, but return to normal in a secure environment' (see Figure 1 ). The syndrome of psychosocial dwarfism was described by Dr Elsie Widdowson in 19516. Dr Widdowson was in charge of a nutrition unit in Germany soon after the end of World War II. She studied two orphanages each housing about 50 children, boys and girls, between the ages of 4 and 14 years. The diet in both orphanages was 'barely adequate' and all the children's heights and weights were below normal. Measurements of height and weight were recorded every two weeks over a 12month period, but during the second 6 months the children in one orphanage were given an unlimited supply of bread in addition to their usual diet. The data showed that the children in the orphanage where extra bread was supplied (and all the children were eating the bread) gained less weight than the children in the other orphanage. However, there were exceptions: 8 children in the 'unlimited bread' orphanage put on the most weight of all. These differences were not due to the dietary intake but to the matrons of the two homesone kind and one severe. The children in the orphanage run by the severe matron, although eating the extra bread, did not put on weight. The 8 exceptions were children who were the severe matron's favourites; although they received no more food than their fellow orphans, neither did they receive harsh treatment.
Elsie Widdowson concluded (p 1318):
'This kind ofexperiment is difficult to "repeat" or "confirm", but there is no doubt that even the most perfectly planned nutritional investigation may be ruined by psychological factors over which the investigator may have no control. Thoseabouttoembarkonfeedingexperimentswoulddowell to remember "Better is a dinner ofherbs where love is than a stalled ox and hatred therewith".' (Proverbs xv, 17) Two British paediatricians who have extensive experience ofemotional stunting are Michael Parkin and Desmond MacCarthy. Parkin7 found a low fast-ing growth hormone level and a diminished response to stimulation tests in some of these children, although they are not pituitary dwarfs. He writes: ' Hormones have no place in the treatment ofthese children. The cause of the disorder is lack of love and treatment consists of replacing the deficiency.' ( 127) Desmond MacCarthys noted: 'In the depriving conditions under which these children live it is impossible for them to eat enough food to achieve the caloric demands of a growth spurt. They therefore become adapted to smallness and do not grow' (p 71). He has also commented (personal communication that food and love are both deficient, and that an infant cannot utilize the former without the latter. Professor Otto Wolff (personal communication), also, has pointed out that for an infant or young child, food and love seem to be identical.
The slowing down of somatic growth in these children is sometimes associated with an abnormal response of growth hormone to various stimuli; a change in the environment, in terms of love, security and food, restores growth and growth hormone response to normal; but the mechanisms by which these changes occur are unknown.
Opioidpeptides
Much productive research has followed the early descriptions of opiate receptors in gut and nervous system and of the endogenous opioids, and the initial suggestion that an endogenous opioid-mediated analgesic system existed9",0. Opioid peptides can be measured in biological fluids and recent studies have combined these measurements with subjective ratings of pain. Opioid peptides were the subject of a complete issue of the British Medical Bulletin in 19831 and of two recent reviews12'13.
Opioid peptidespain and the placebo response: Opioid peptides may be involved not only in the appreciation of pain but also in mechanisms underlying placebo-induced pain relief.
In one well designed study of the role of endorphins in mediating placebo-induced analgesia, the effects of naloxone and a placebo were compared'4.
A group of 51 patients rated pain after dental extraction on a visual analogue scale. To summarize the results, naloxone increased pain in the placeboresponders but not in placebo non-responders.
In another study also using the model of dental postoperative pain, 89 patients answered questionnaires about pain before and after dental extractions". 'Hidden' naloxone and naloxone vehicle were given to patients immediately before a shortacting opiate narcotic (fentanyl) or a saline placebo. Patients in a control group received neither placebo nor drug. The findings here were that naloxoneinduced hyperalgesia was independent of placebo effects, which still occurred after the opioidmediated pathway had been blocked by naloxone. These results suggest that two different mechanisms may be operating, the one naloxone-mediated and the other not.
Opioid peptidesacupuncture: Direct measurements of opioid peptides have been made during acupuncture and electro-acupuncture. Professor Michael Besser and his colleagues'6 measured opioid peptides in blood and cerebrospinal fluid in 10 patients receiving acupuncture for various chronically painful conditions and in 8 volunteers; baseline values and measurements 30 minutes after acupuncture were taken. There was a significant increase in fl-endorphins in the cerebrospinal fluid 30 minutes after acupuncture, but no other changes were recorded. In a similarly designed study from Besser's unit'7, opioid peptides were measured in the cerebrospinal fluid of 12 heroin addicts whose withdrawal symptoms were being treated with acupuncture, and in 8 non-addicts. Met-enkephalin levels were significantly higher in addicts 'successfully treated'.
There are many technological difficulties in these estimations and further research is needed. Controlled clinical trials of acupuncture are also necessary'8 and measurements of opioid peptides might be included in such trials.
The involvement of opioid peptides in mechanisms underlying placebo-induced analgesia, acupuncture and the appreciation of pain is becoming clearer. The placebo response itself may turn out to have a biochemical basis.
Neuroimmunomodulation
The relationship between stress and corticosteroid secretion in animals has been known for many years. Recent studies in rats and mice have shown that inescapable, unpredictable shock suppresses lymphocyte proliferation'9'20.
It has now been suggested that changes in neural, psychological and emotional factors in humans may affect the immune system, giving rise to immunological impairment and increased susceptibility to infection21. Robert Ader22 first drew attention to these relationships and coined the term 'psychoneuroimmunology'. The subject, now re-christened 'neuroimmunomodulation', was discussed at an international symposium in 198323.24. Participants at this symposium concluded that although no concrete evidence existed to support the suggestion above, the strength of the circumstantial evidence warranted further research.
The relationship between the psychological stress of bereavement and immune function in humans was studied nearly ten years ago. Bartrop et al.25 showed a measurable abnormality in immune function in a group of 26 bereaved subjects. In a similar, more recent study from Professor Marvin Stein's depart-ment26, 15 men whose wives had advanced carcinoma of the breast had their lymphocyte function measured before and during a 4-14 month follow-up period after their wives had died. A significant suppression of immune function, often occurring as early as one month after bereavement, was found. An association between left-handedness, dysimmune states (autoimmune disorders), migraine and developmental learning disorders, especially dyslexiaand with malenesshas also been reported27.
In another study, Baker et al.28 reported increased anxiety, higher serum cortisol levels and a higher percentage of OKT4 (helper/inducer) cells in a group of new medical students in comparison with students in their second year. Other recent studies are described in a Lancet editorial2'. But as that editorial writer points out: 'Psychiatrists and immunologists do not meet much, and when they do they tend to speak in different tongues. ' Black et al. 29 , more than twenty years ago, described 4 subjects in whom the delayed hyper-sensitivity response to tuberculin, as shown by the Mantoux skin reaction, was inhibited by direct suggestion under hypnosis. I know of no study more convincing than this one.
Psychotherapy assessment
The goal of psychotherapy is to produce change, not only the resolution of symptoms but also a shift in intrapsychic processes so as to improve the person's view of themselves and their relationships with others. Methods used to assess psychotherapy must be suitable for comparison with other treatments. Studies should be reliable, reproducible, cheap and quicka counsel of perfection.
A major problem in comparing results has always been the small number of patients and the large number of therapies and therapists. The problem of small numbers created serious difficulties in two carefully designed multicentre trials set up by the British Medical Research Council30'3'.
Psychotherapy outcome
Meta-analysis3'32'33: This is a quantitative technique by which results from many published independent studies of psychotherapy outcome are pooled and assessed statistically. Every study analysed includes comparisons either with other treatments or with a placebo or a control group. The advantage of this technique is that it resolves the problem of small numbers. The disadvantages are that large amounts of data are dealt with relatively crudely, not only because of the numbers of different treatments but also because of differences in the illnesses and problems being treated; that the type of clientpatient or volunteervaries; and that the scientific calibre of the studies analysed is also variable. Smith and colleagues' interpretation of their results3 has been strongly attacked34'35: briefly, their critics concluded, from a re-analysis of a rather small sample, that the meta-analysis paper showed no advantage of depth psychotherapies over the placebo effect. This view has been challenged, in my view correctly, in many other papers (see, for example, Andrews and Harvey36, Aveline37, and Parloff38).
Comparison of drug treatment and psychotherapy in depressives: This is the least difficult area in the evaluation ofpsychotherapy outcome and the results of many well designed studies have now been pub- The National Institute of Mental Health has designed a complex and expensive but interesting three-year, multicentre study comparing pharmacotherapy and psychotherapy in depression. The design of the study is based on the clinical trial model used to test drug efficacy. Three groups of depressed patients, about 200 patients in all, received either a combination of antidepressant drugs and supportive psychotherapy, or cognitive therapy, or analytic psychotherapy; all therapists were trained to use a standardized technique. A description of the design of the study has been published42 and the results are now being analysed.
Psychotherapy process Specificity of therapy: Different trial designs are needed for different problems. In the assessment of psychotherapy outcome the clinical trial model is particularly suitable for patients who have a measurable specific symptomdepression or a phobia, for exampleas their main clinical feature. This design seems to be most useful when a medical/ psychiatric illness exists. But other methods and models are needed when well-defined symptoms are not present, and particularly for evaluating process in psychotherapy.
Do the results of psychotherapy depend on specific therapies and therapists? Do patients with a particular psychoneurosis respond better to one form of treatment than to another? Some psychiatrists43'44 emphasize the importance of projects of extreme specificity to test which therapies are of value for which sorts of patients; others including someone as experienced as Frank45'46, hold that many (but not all: Frank, personal communication) of the benefits of psychotherapy are not specific to any particular school or individual. In Frank's view a major factor in all the exploratory psychotherapies is that they combat demoralization and restore self confidence, helping the patient to cope again.
There is no doubt that differently designed trials are needed to assess the process of development and change that takes place during psychotherapy in all individuals who are not paralysed by neurosis or psychosis.
Hirsch44 has emphasized the need to use experienced therapists and the value of studies in which the aim of treatment is not necessarily to alter the illness under study but rather '... to affect the patients' internal feelings and response to others'. Physiological measures and process research: Physiological measures can be useful in the evaluation of process in psychotherapy, but this is a particularly difficult area because of the three changing variablesthe subject, the therapist and the interaction between them. And although the physiological correlates of an emotionheart rate, blood pressure, changes in skin disturbances (and in due course perhaps opioid peptides), for examplecan be measured, these are only correlates. Emotion cannot be weighed like a quantity of ballast. It may be marginally less complicated (and certainly less obtrusive) to measure physiological changes in the therapist than in the patient. Therapists can score their feelings (anger, love, absence of feeling or whatever) on a visual analogue scale after the session, with reasonable honesty and consistency.
Audiorecording and videorecording are valuable research instruments. The actometer, a modified automatic wristwatch, has been used to measure changes in muscle activity in hyperactive children and in depressed patients48. Could this unobtrusive device be used to monitor therapists' muscle activity as an indication of what is happening (to him/her) during a psychotherapy session? The design of such a procedure would be complicated because baseline levels of 'fidget' for an individual therapist and patient would have to be established, but after that the actual execution of the study would be simple.
Change and meaning
How can the meaning of feelings and intrapersonal eventsconscious and unconsciousbe assessed, compared and measured?
Marcel Proust recorded a profound intrapersonal change in A la Recherche du Temps Perdu49. He vividly described the episode (for Marcel, the narrator in the novel, as for himself) when the taste of the madelaine cakes brought back a flood of memories from his boyhood. All that he was trying to do in his writing suddenly fell into place. This experience carried absolute conviction for him, not only making his writing possible but also giving meaning to his existence. Proust described the feeling of vertigo that seized him when he looked down at the long series of the years already past (for translation, see Moncrieff and Kilmartin50) . It would be interesting to know what changes were occurring in his autonomic and central nervous systems at that time.
Similar experiences, carrying similar conviction for patient and therapist, occur during psychotherapy. Will it ever be possible to measure these?
Another problem that concerns me is a major difference in approach between scientists and clinical researchers and psychodynamically oriented psychotherapists. Psychoanalysts and psychotherapists, in theory and practice, talk and write about such concepts as resistance, transference and counter-transference, and the transitional object. These ideas have evolved through work with patients, have been tested and re-evaluated through personal clinical experience and are supported by the experience of colleagues. But these concepts have not been tested in the Popperian sense and such an approach is incomprehensible to a medical scientist. I can state but cannot resolve this fundamental problem.
Conclusions
There are two themes in this paper. First, the value for psychotherapy research of using established methods to assess change. I have emphasized the usefulness of measuring physiological concomitants of emotions and unconscious processes. Technological developments precede and make possible advances in creative research. There is theoretically no reason why, with technological progress, more and more 'soft' areas may become susceptible to these sorts ofmeasurements.
The second and more complex theme is the evaluation of intrapersonal change, and of events that carry personal but not universal conviction. John Keats, writing to his brothers in December 1817, described negative capability: '... when a man is capable of being in uncertainties, mysteries, doubts, '51 without any irritable reaching after fact & reason' . In psychotherapy research we reach after fact and reason, but not irritably and not to the exclusion of mysteries and the denial of our own uncertainties and doubts. We work with Starling's research spirit, 'what we can get out of this case in order to do better Joumal of the Royal Society of Medicine Volume 79 May 1986 261 next time'4, but without losing sight of our sense of mystery and wonder.
Objective measurement and the capability of 'being in uncertainties' are, together, the subject and object of psychotherapy research.
